184

Bibliography

[1] M. Harrison, S. Peggs, and T. Roser, The RHIC Accelerator, Annu. Rev.
Nucl. Part. Sci. 2002. 52:425 69 (2002).

2] H. Hahn (Ed.). RHIC design manual, October 2000, available at
http://www.agsrhichome.bnl.gov/NT-share /rhicdm /00 tocli.htm.

[3] T. Suzuki, General Formulae of Luminosity for Various Types of Colliding
Beams Machines, KEK-76-3, 1976.

[4] M. A. Furman, Hourglass effect for asymmetric colliders, in the proceed-
ings of the particle accelerator conference (PAC91), San Francisco, Cali-
fornia, 1991.

[5] P. C. Garcia, Luminosity and beta function measurement at the electron-
positron collider ring LEP, Ph.D. Thesis, 1996.

[6] D.A. Edwards and M.J. Syphers, An introduction to the physics of high
energy accelerators. John Wiley & Sons Inc., New York, 1993.

[7] S. Y. Lee, Accelerator Physics, World Scientific, Singapore, 1999.

[8] H. Wiedemann. Particle Accelerator Physics I, Springer-Verlag, New
York, 1998.

[9] http://www2.slac.stanford.edu/vve/accelerators/bpm.html

[10] P. Cameron etal, Overview of RHIC beam instrumentation and first ex-
perience from operation, in the proceedings of DIPAC, Grenoble, 2001.

[11] http://www.rhichome.bnl.gov/RHIC/Instrumentation/Systems/
IPM/IPMdayOne.html

[12] http://www.rhichome.bnl.gov/RHIC/Instrumentation/Systems/WCM/WCM.html
[13] S. Peggs and C. Tang, BNL Report No. RHIC/AP /159, 1998.



185

[14] M. Bai etal, Experimental test of coherent betatron resonance excitations,
PRE 56 (1997.)

[15] M. Bai, Overcoming intrinsic spin resonances by the use of of an RF
dipole, Ph.D. thesis, University of Indiana (1999).

[16] R. Toméds, Normal Form of Particle Motion under the Influence of an AC
Dipole, Phys. Rev. ST Accel Beams, volume 5 54001 (2002).

[17] R. Tomas et al., Measurement of global and local resonance terms”, Phys.
Rev. ST Accel. Beams 8, issue 2, 024001 (2005).

[18] This information is compiled and maintained by W. Fischer and more de-
tails can also be found at http://www.agsrhichome.bnl.gov/RHIC/Runs

[19] R. Calaga and R. Tomés, Statistical analysis of RHIC beam position
monitors performance, Phys. Rev. ST Accel. Beams 7, 042801 (2004).

[20] R. Tomas et al., Quest for a new working point in RHIC, in the pro-
ceeding of European particle accelerator conference (EPAC04), Lucerne,
Switzerland, 2004.

[21] J. van Zeijts, Transverse Optics Improvements for RHIC Run 4, this pro-
ceedings.

[22] E. D. Courant and H. S. Snyder, Ann. Phys. (Paris) 3, 1 (1958).

[23] A .Chao, M. Tigner, Handbook of Accelerator and Engineering, World
Scientific Publishing Co. Pte. Ltd., Singapore, 1999, p. [263-264].

[24] K. Pearson, ”"On Lines and Planes of Closest Fit to Systems of Points in
Space”. Philosophical Magazine 2(6):559-572 (1901).

[25] H. Hotelling, Analysis of a complex of statistical variables into princi-
pal components, Journal of Educational Psychology, 24:417-441,498-520
(1933).

[26] I. .T. Jolliffe, Principle Component Analysis, Springer series in statistics,
97 Edition, NY, 1986.

[27] G. H. Golub, and V. Loan, Matrix Computations, 3rd ed., Johns Hopkins
University Press, Baltimore, 1996.

[28] G. W. Stewart, Introduction to Matrix Computations, STAM, 1973.



[29]

[30]

[31]

J. Irwin, C. X. Wang, Y. T. Yan, K. L. F. Bane, Y. Cai, F. J. Decker,
M. G. Minty, G. V. Stupakov, and F. Zimmermann,Phys. Rev. Lett. 82(8),
1684(1999).

C. X. Wang, V. Sajaev, C. Y. Yao, Phys. Rev. ST Accel. Beams
6,104001(2003).

C. X. Wang, Model independent analysis of beam centroid dynamics in
accelerators, Ph.D. Thesis, Stanford Univerisity (1999).

X. Huang, Application of Independent Component Analysis to Beam Di-
agnosis, Ph.D. Thesis, Indiana University, 2005.

Y. Chang, G. Decker, K. Evans Jr., in the proceedings of PAC 93, p.2263.
A. Friedman, E. Bozoki, NIM A344, 1994, p.269.

R. Calaga, O. Bruning, Y. Papaphilippou, S. Peggs, R. Tomas, Proce-
dures and accuracy estimates for beta-beat correction in the LHC, to be
submitted to EPACO6.

T. Satogata, M. Bai, P. Cameron, P. Ceniglia, R. Connolly, J. Cupolo,
C. Degen, A. Drees, R. Fliller, D. Gassner, J. Mead, V. Ptitsyn, T. Shea,
R. Sikora, P. Thompson, R. Witkover, RHIC beam instrumentation, NIM
Physics Reasearch A. 499, 372(2003)

J. Irwin, C.X. Wang, Y. Yan, K. Bane, Y. Cai, F. Decker, M. Minty,
G. Stupakov and F. Zimmerman, Phys. Rev. Lett. 82(8), 1684(1999).

R. Tomas, “Direct measurement of resonance driving terms in the super
proton synchrotron (SPS) of CERN using beam position monitors” Ph.D.
Dissertation, University of Valencia, Spain, ISBN:84-370-5724-8, 2003.

C.X. Wang, M. Borland, V. Sajaev, K. Kim, BPM System Evaluation
using Model Independent Analysis, PAC2001, p.1354(2001).

T. Satogata, private communication(2004).
D. Edwards and L. Teng, IEEE Trans. Nucl. Sci. 20, 3 (1973).

D. Sagan and D. Rubin, “Linear analysis of coupled lattices”, Phys. Rev.
ST Accel. Beams volume 2, 074001 (1999).

P. Bagley and D. Rubin, “in Proceedings of the 1997 Particle Accelerator
Conference”, Chicago (IEEE, Piscataway, NJ, 1989), pp.874.

186



[44]

[45]

[46]

[48]

[49]

[50]

[51]

[52]

[54]

[55]

[56]

D. Sagan, R. Meller, R. Littauer, and D. Rubin, “Betatron phase and cou-
pling measurements at Cornell Electron/Positron Storage Ring”, Phys.
Rev. ST Accel. Beams volume 3, 092801 (2000).

C.X. Wang, R. Calaga, “Transverse Coupling Measurement using SVD
Modes from Beam Histories”, EPAC 2004, Lucerne, Switzerland.

R. Tomas, “Direct measurement of resonance driving terms in the Su-
per Proton Synchrotron (SPS) of CERN using beam position monitors”,
Universitat de Valencia, 2002.

L. Schachinger and R. Talman, “Manual for the Program TEAPOT, Non-
interactive FORTRAN Version”, Appendix G, 1996.

W. Fischer, “Robust linear coupling correction with N -turn maps” Phys.
Rev. ST Accel. Beams volume 6, 062801 (2003).

R. Bartolini and F. Schmidt, “Normal Form via tracking or Beam Data”,
Part. Accelerators. 59, pp. 93-106, (1998).

D. Sagan, “Betatron phase and coupling correction at the Cornell Elec-
tron/Positron Storage Ring” Phys. Rev. ST Accel. Beams volume 3,
102801 (2000).

F. Schmidt, “MAD-X User’s guide, Version 2.12”, CERN, 2003.

C.X. Wang, “Untangling mixed modes in model-independent analysis of
beam dynamics in circular accelerators”, Phys. Rev. ST Accel. Beams 7,
114001 (2004).

J. Irwin, C. X. Wang, Y. T. Yan, K. L. F. Bane, Y. Cai, F.-J. Decker,
M. G. Minty, G. V. Stupakov, and F. Zimmermann,Phys. Rev. Lett. 82(8),
1684(1999).

M. Harrison, S .Peggs and T. Roser, “The RHIC Accelerator”, Annu.
Rev. Nucl. Part. Sci., volume 52, pp. 425-69, 2002.

R.Calaga, R.Tomas, Statistical Analysis of RHIC beam position monitors,
Phys. Rev. ST Accel. Beams 7, 042801 (2004).

R. Tomés, M. Bai, W. Fischer, A. Franchi, G. Rumolo, “Measurement
of multipole strengths from RHIC BPM data”, EPAC 2004, Lucerne,
Switzerland.

187



[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]
[69]

[70]

A. Franchi, T. Beier, M. Kirk, P. Moritz, G. Rumolo, R. Tomd&s, “A
method to measure the skew quadrupole strengths in the SIS-18 using
two BPMs”, EPAC 2004, Lucerne, Switzerland.

R. Tomas, “Normal Form of Particle Motion under the Influence of an
AC Dipole”, Phys. Rev. ST Accel. Beams, volume 5 54001 (2002).

C.X. Wang, V. Sajaev, C.Y. Yao, Phys. Rev. ST Accel. Beams
6,104001(2003).

M. Bai, F. Pilat, T. Satogata, F. Schmidt and R. Tomas “Measurement of
Linear Coupling Resonance in RHIC” presented in the the 2003 Particle
Accelerator Conference, May 2003, Portland, Oregon.

Y. Luo et al.,, “Measurement of global betatron coupling with skew
quadrupole modulation”, Phys. Rev. ST Accel. Beams 8, 014001 (2005).

R. Calaga, R. Tomads, and A. Franchi, “Betatron coupling: Merging
Hamiltonian and matrix approaches”, Phys. Rev. ST Accel. Beams 8,
034001 (2005)

M. Bai et al., “Measuring Beta Function and Phase Advance in RHIC with
an ac dipole”, The proceedings of the 2003 Particle Accelerator Confer-
ence, Portland (May 2003).

R. Calaga et al., “RHIC Optics Measurement with Different Working
Points”, The proceedings of the 2004 Particle Accelerator Conference,
Lucerne (May 2004).

R. Tomas, “Normal form of particle motion under the influence of an ac
dipole”, Phys. Rev. ST Accel. Beams 5, 054001 (2002).

R. Tomaés et al., “Measurement of global and local resonance terms”,
Phys. Rev. ST Accel. Beams 8, 024001 (2005).

R.Calaga, R.Tomés, “Statistical Analysis of RHIC beam position moni-
tors”, Phys. Rev. ST Accel. Beams 7, 042801 (2004).

A. Piwinski, Int. Conf. on High-Energy. Acc., Stanford (1974).

Generalization to include variation of lattice functions was done by
Sacherer, Mohl and Piwinski and summarized by M. Martini (1984).

Bjorken and Mtingwa, Particle Acc., V. 13, p.115 (1983).

188



[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]
[80]
[81]
[82]

[83]
[84]
[85]

[36]

[87]

A. Fedotov, Comments on Simplified Treatment of Intrabeam Scattering,
Internal Note: C-A/AP/168 (2004).

V. Parkhomchuk, I. Ben-Zvi, Electron Cooling for RHIC, Internal Note:
C-A/AP/47 (2001).

H. Padamsee, J. Knobloch, and T. Hays, RF Superconductivity for Ac-
celerators, Wiley and Sons, New York, 1998.

M. Tinkham, Introduction to Superconductivity, Krieger, Malabar,
Florida, 1975.

, J. Knobloch, Advanced Thermometry Studies of Superconducting RF
Cavities, Ph.D. Thesis, Cornell University, 1997.

U. Kelin and D. Proch, in the proceedings of the Conference of Future
Possiblities for Electron Accelerators, Charlottesville, pp. N1-17 (1979).

P. Kneisel et al., Nucl. Instrum. Methods Phys. Res., 188 :669 (1981)

C. Pagani, D. Barni, A. Bosotti, P. Pierini, G. Ciovati, “Design criteria
for elliptical cavities”, 10" Workshop on RF Superconductivity, Tsukuba,
Japan (2001).

Paolo Pierini, Build Cavity Manual, Milan, Italy.
D. Wang et. al., PAC 2003, Portland, May 2003.
R. Calaga et. al., SRF 2003, Travemunde/Lubeck, Germany.

D. Moffat et al., Proceedings of the 1993 Particle Accelerator Conference,
IEEE Publishing, Piscataway, New Jersey, 1993.

W. H. Hartung, Ph.D. thesis, Cornell Univeristy, Ithaca, NY (1996).
ACCEL Instruments GmbH, D-51429 Bergisch Gladbach, Germany.

The prototype ferrite tiles were provided by ACCEL (M. Pekeler) as a
part of HOM damping measurements.

Y .Zhao,H. Hahn, HOM Coupler Measurement and Simulation, C-AD /AP
Note 161, 2004.

P. Kneisel, private communication.

189



[88] The MAFIA Collaboration, MAFIA Version 4.0, CST GmbH, Darmstadt,
Germany.

[89] R. Schuhmann, T. Weiland, PRST-AB, Vol. 3, 122002(2000).

[90] R. Schuhmann, M. Clemens, P. Thomas, and T. Weiland, in the proceed-
ings of the 12th Annual Review of Applied Computational Electromagnet-
ics Conference, Monterey, 1996 (p. 1295).

[91] J. Mouris and R. M. Hutcheon, Measurements of complex microwave
permeability of un-biased ferrite C-48 and Ferrite-50, Internal Note, Mi-
crowave Properties North, Canada, 2000.

[92] J. Berenger, “A perfectly matched layer for absorption of electromagnetic
waves”,J. Comput. Phys., Vol. 114, 185-200, 1994.

[93] P. B. Wilson, Introduction to wakefields and wake potentials, SLAC-PUB-
4547, 1989.

[94] T. Weiland, R. Wanzenberg, Wakefields and impedances, in the proceed-
ings...

[95] W. K. H. Panofsky and W. A. Wenzel, Rev. Sci. Instrum. 27, p. 967
(1956).

[96] A. W. Chao, Physics of Collective Beam Instabilities in High Energy
Accelerators, Wiley (1993).

[97] Y. H. Chin, Advances and Applications of ABCI, Proceedings of the 1993
Particle Accelerator Conference, Vol. 2, pp. 3414-3416, Washington, D.C.,
May 1993.

[98] Y. H. Chin, ABCI Version 8.7, CERN, Geneva.

[99] T. 0. Raubenheimer, Estimates of emittance dilution and stability in
high-energy linear accelerators, Phys. Rev. ST Accel. Beams, Vol. 3,
121002(2000).

[100] High Frequency Structure Simulation (HFSS), ANSOFT Co., Pitts-
burgh, PA, USA.

[101] TDBBU was written by G.A. Krafft at Jefferson Laboratory.
[102] MATBBU was written by G.A. kraft at Jefferson Laboratory.

190



[103] G. Hoffstaetter, I. Bazarov, Beam-breakup instability theory for energy
recovery linacs, Phys. Rev. ST Accel. Beams, Vol. 7, 054401 (2004).

[104] E. Pozdeyev, Regenerative multipass beam breakup in two dimensions,
Phys. Rev. ST Accel. Beams, Vol. 8, 054401 (2005).

[105] Advanced Energy Systems, USA.

[106] D. Li and R.Rimmer, Beam Impedance Calculations and Analysis of
HOMs using MAFIA in Time Domain, PAC 2001, Chicago.

[107] J. Bisognano and Gluckstern, in the proceedings of the Particle Acceler-
ator Conference, 1987 (p. 1078).

[108] K. Beard, Private Communication.

[109] P. Yl4-Oijala, J. Lukkarinen, S. Jarvenpaa, M. Ukkola, MULTIPAC -
“Multipacting simulation package with 2D FEM field solver,” in the pro-
ceedings of the 10" workshop of RF superconductivity, Tsuchiura, Tokyo,
2001.

[110] P. Yl&-Oijala, J. Lukkarinen, S. Jarvenpasa, M. Ukkola, MultiPac 2.1
users manual, http://www-mhf.desy.de/ brinkma/multipac/, 2001.

[111] I. E. Campisi et al., The Fundamental Power Coupler Prototype for
the Spallation Neutron Source (SNS) Superconducting Cavities, PAC
2001,Chicago,IL,June 2001.

[112] Computer Simulation Technology, Microwave Studio Manual Verion 5.0,
CST GmbH, Darmstadt, Germany.

[113] V. Shemelin, S. Belomestnykh, H. Padamsee, Low-Kick Twin-Coazial
and Waveguide-Coaxial Couplers for EFRL, Cornell LEPP Report: SRF
021028-08, 2002.

[114] Note that the fields were computed in frequency domain simulating the
FPC as a coaxial line with perfect transmission unlike in [135].

[115] S. Belomestnykh, et al., “High average power fundamental input couplers
for the Cornell University ERL: requirements, design challenges and first
ideas,” Cornell LEPP Report ERL 02-08.

[116] J. C. Slater, Microwave Electronics, D. Van Nostrand Company, Prince-
ton(1950).

191



192

[117] M. Cole, Private Communication.

118] ...

[119] J. Sekutowicz, PRST-AB, Vol.2, 062001 (1999).

[120] L. C. Maier, J. C. Slater, J. App. Phys., Vol. 23, No. 1 (1952) 68.

[121] R. Calaga, 1. Ben-Zvi, Y.Zhao, J. Sekutowicz, Study of Higher Order
Modes in High Current Multicell SRE Cavities, in the proceedings of the
11%" workshop of RF superconductivity, Travemunde/Lubeck, 2003.

[122] R. Calaga, I. Ben-Zvi, J. Sekutowicz, High current energy-recovery su-
perconducting linacs (to be submitted to PRST-AB).

[123] J. Lewellen, Private communication.

[124] Y. H. Chin, User’s Guide for ABCI. Version 8.7, LBL-35258, CBP Note-
069, CERN SL/94-02 (AP).

[125] Y. H. Chin, Advances and Applications of ABCI, Proceedings of the
1993 Particle Accelerator Conference, Vol. 2, pp. 3414-3416, Washington,
D.C., May 1993.

[126] P. Yla-Oijala, J. Lukkarinen, S. Jarvenpaa, M. Ukkola, MULTIPAC -
“Multipacting simulation package with 2D FEM field solver,” in the pro-
ceedings of the 10" workshop of RF superconductivity, Tsuchiura, Tokyo,
2001.

[127] J. Billen, L. Young, PARMELA wersion 3.36 Users Manual,
LANL,laacg1.lanl.gov/laacg/services /parmela.html.

[128] Beam dynamics PARMELA simulations for each design was carried out
by D. Kayran.

[129] D. Kayran, V. Litvinenko, Novel Method of Emittance Preservation in
ERL Merging System in Presence of Strong Space Charge Forces, in the
proceeding of the particle accelerator conference (PAC05), Knoxville,
2005.

[130] J. Bellen, L. Young, SUPERFISH version 6.0 Users Manual, LANL,
laacg1.lanl.gov/laacg/services/superfish. html.



[131] X. Chang, I. Ben-Zvi, J. Kewisch, ”Emittance compensation of com-
pact superconducting guns and booster linac system (submitted to PRST-
AB)”.

[132] L. Serafini, J. Rosenzweig, Envelope analysis of intense relativistic quasil-
aminar beams in rf photoinjectors: A theory of emittance compensation,

Physical Review E, V55, 7565).

[133] X. Chang, I. Ben-Zvi, J. Kewisch, Design Considerations for Low Field
Short Photo-Injected RF Electron Gun with High Charge Electron Bunch,
in the Proceedings of the 11th Advanced Accelerator Concepts Workshop,
June 21-26, 2004, Stony Brook NY. AIP Conference Proceedings 737 page
462, 2004.

[134] P. Pierini, D. Barni, A. Bosotti, G. Ciovati, C. Pagani, Cavity Design
Tools and Applications to the TRASCO Project , 9" Workshop on RF
Superconductivity, Santa Fe , Nov. 1-5, 1999.

[135] V. Shemelin, S. Belomestnykh, H. Padamsee, Low-Kick Twin-Coaxial
and Waveguide-Coaxial Couplers for FRL, Cornell LEPP Report: SRF
021028-08, 2002.

[136] Computer Simulation Technology, Microwave Studio Manual Verion 5.0,
CST GmbH, Darmstadt, Germany.

[137] Note that Qp ~ Qe since Qo/Qert > 1.
[138] M. Cole, Private communication.

[139] S. Belomestnykh, et al., “High average power fundamental input couplers
for the Cornell University ERL: requirements, design challenges and first
ideas,” Cornell LEPP Report ERL 02-08.

[140] Note that the fields were computed in frequency domain simulating the
FPC as a coaxial line with perfect transmission unlike in Ref. [135].

[141] J. Preble, private communication.
[142] Y. Zhao, private communication.

[143] M. Ferrario et al., An ultra-high brightness, high duty factor, super-
conducting RF photoinjector, in the Proceedings of European Particle
Accelerator Conference (EPAC04), Lucerne, Switzerland, 2004.

193



[144] J. Rosenzweig, E. Colby, Charge and wavelength scaling of RF photoin-
jectors: a design tool, in the proceedings of Particle Accelerator Confer-
ence, Dallas, Texas, 1995.

[145] S. Kurennoy, Dependence of bunch energy loss in cavities on beam ve-
locity, Phys. Rev. ST Accel. Beams 2, 032001 (1999).

[146] L. Franks, Signal Theory, Prentice-Hall, Inc. Englewood Cliffs, N.J.,
1969.

194



